Correlation between the stability of the GroEL-protein ligand complex and the release mechanism.
The protein-protein interactions during GroE-mediated protein refolding are of crucial importance for understanding how the assisted refolding of non-native proteins is achieved. Since GroEL seems to be a rather promiscuous polypeptide-binding protein it is not surprising that conditions for efficient dissociation from GroEL are promiscuous as well. To understand assisted protein refolding it is necessary to elucidate the underlying principles of the different partial steps of the functional cycle. Here we show a correlation between the overall stability of the complex between GroEL and ligand protein and the conditions for functional release from the chaperonin. As a model system, differently denatured species of an antibody Fab fragment were used. While weakly bound Fab fragments are functionally released in the absence of GroES, stably associated non-native forms of the same protein are dependent on the presence of the co-chaperonin for optimal GroE-mediated reactivation, suggesting that complex stability determines the release requirement. However, the observed overall stability of the complex between GroEL and substrate protein may be regarded as the net product of constant binding and rebinding of the ligand protein, once associated with GroEL, as shown by competition experiments.